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[ 3 ] mriB^!fe*(i . »^^«cT-ft -S. ^ i: $r 
»?r8Sa-tS7'J y hi:Sr^-r-S. 7y -y h^«JS:fflV^ 

/f^x9m^(r>mm&Th^X'y 

miy 0 y vm^mt. miy u y h i^^nw t 

mrie^ >j -y hjm.i^^m^x'mmm^mii:iim^it 
itrieiii?!i»(cii« LT 7 y y N sr^u-r -set s-#ia t 

a. 

x-i>hzti:^mti-i>nsjM7imco/f7y^9ms^<7i 

[0001] 

^ssfe^^ftt . mie^«5S-«a-^s 7 'J y h i: sr w-r 

[0002] 
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^^tc<i, ^'5xa5*tc0^ti^-/l.«-(:'*>1.7 
U -y hS:^?Bi;tt±>'-h 7 'J v har«aLT. m%iP 
^t*3fflF{CAix, ^;t^J:7^ •y h7*l^-hb-:5'-tC» 

10 0 0 3] ^<om<omm^^t I XXJl^-y -y h 2r[6] 
10 ±$-ti-S/ca6tcSl^tt^*83^«:5r 3 0 O-CtciajSiLf^*^ 

^WzmSLfzy V y hT'^«t-S:^SA<*)S ("Photon 
ics Spectra". January. 1996. pl8) . 

[ 0 0 0 4 1 i^i. ^^Mim^^tz^mmmmmmMm 
i^-Thmmt zinzMf^i-i>{iLmtz^m^i:^^tm 

«S■^*Srfe^^T'7 V y h^zj: ijm^^il. KaBXf^.^® 

20 [0005] m^nmm'Ft Lxii±^iiLxf?hm 

31^^***4. FESfiO0!li:LT{±W. p. Dyke&W. 
W. Dolan, "Field emission" , Advance in Electoro 
n Physics, 8, 89 (1956) ib^WtiCA. Spindt. 
"PHYSICAL Properties of thin-film field emission 
cathodes with molybdeniun cones" , J. AppK. Phy 
30 s. , 47 , 5248 (1976) mzm^^irfch<r>i)mhtlX\'^ 
h. 

[0006] M I MSfOfiaJi: LTWC. A. Mead. "Ope. 
ration of Tunnel -Emission Devices" , J. Apply. Ph 
ys.. 32 . 646 (1961) ^tz^gg^KSiXTttfOi^^^jilT*-'* 
S. 

[0007] «ffifE^Sm^Sttll«^Mc7)Mi: L T»S- 
M. I . Elinson. Recio Eng. Electron Phys. . 10. 129 
0. (1965) ^(C:g3^$iXJtt«0*«*.|>. 

[0008] ^Meaism^sjaj^i^ti. mWiixzmm. 
40 ^ixtz>\<mi<rmmz. Ms^c-^ffic^cK^-si-rcttc 
io. ^.l-wii,ii^^'fhm^^nwi'th^,<r>x'hh, c 

tCj:|.Sn02fiP.^fflv^fjt,<7), Aufil^tcj;!, 
[G. Dittmer: 'Thin Solid Films" . 9. 317 (197 
2) ] , I n2O3/SnO2»SitCj:|.t<0 [M. Hartwe 
11 and C.G. Fonstad : "IEEE Trans. ED Con 
f." 519 (1975) ] . ij-^-vmWSZ^hh<T) [^tKA 
flU: ^26^. |ll-§-. 22K (1983) ] ^*>fgS 

50 [0009] Z.ixh-<^^^^=^Wli,%^l3^h^'Lfc-^ 



3 

Saia. Itra^T - 2 3 5 2 5 5#i^«tC-eiO-^**S^ 
[00 10} 

(^HH*^'jS^UJ: -jt-rsPSl L.*^L-^ir**/o. 

too 1 1 ] M-(c, m':&(r)mz. *'7-^9ffl§S2rSgjt 

-rsfgitji. i}'7xmi<^^>-z>—i\'MX'hh'7') "/ h 

^'yx9[-m^Wmmi§^^znmLXm^^^(r):tfy 
[00 12} ^7t, ^cTjRSfcitLTJi, \^-^-im 

E.m.Lfc^^^:mlz::x.^^' y-rh'jemt^h^fiibmfS\i)i 

^v^m-k. ztll,zm\:-xx^^ryms.'^'>'<'7-^<r>Mm 

[00 13} -e^T\ fitm<^:ffy:^nm^ 
mm^iss.x'-)}\im-t^mm:fomx'oi^mmmx'mm-si 
mx'f}*). u-^-^m^^timmumimznLxh^ 
0 c7)[6]± L-fc , J: D m^fsix-mm-^m^^MizinM 
^it^ ^hHS^o^jt:^ffi , a J: x/mmmttx'h ^yj ••/ 

[0014] 

•y hMfi£f<sT'*>-,T, iute^ <j y h(cA<^ yrtmm^ 

mix y V -y h^-^ b i: L , BUffi5t^f*coa®$r ffrie 
[ 0 0 1 5 1 X. *^Bj<7)7 U y h^S«f^£S-fflV^yt:;<r9 

leiL^fls^-sa-r 7 u ••/ f i: rw-r-s. y 0 y 
m^mi. frfe7 'j -y hcyN'-r yytrnm^ntx y 0 
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■y h'^-::?. h i: B5ief6«i«£<0»ffiS:Htrie7 D -y h'^ 
[00 1 6} 

10 [ 0 0 1 7 } {i t*^(c . m 1 LT , s^m:mt L 

*'7X7x— AVU— hi: . i$;{f7;<.7x-X7-l/' 

-htnf^Lx^m.^tLtz'jry'v—ht, myjL-y. 
ri—htm'jrriy- htc^mizh-oxmt^^^m 
•thiiv y^^mt^ h-fjihiS'y ^.i'f-ffltgio^Bf iDi?fei*3g:fir 

WiZ-^^\XWm-h, ai ( a) — (c ) CfcUTJil 
li;*'7X7 i-X7-l/-h . 2Ji:^'7;^5' ir-i^rW- 
M i:*=rrS]LTiSS$*;jtUrru-h. 3ti:7x-;^ 
ru—h 1 i:^'JT7-U-h2i:£0ISItC*^TJSSSBS' 

20 L/i 7 y y 6 y h r U- h t-:? 

[0 0 1 8 1 SI ( a ) t=:^L.7t iotc. *^B^T'ttft 

^>*» t S^jl^<?)t=f «tC *3 ^' 5 ^.^hl^- 3 *5 i t/7 X - 

y.y\^~v 1 ft-fbL-Tttcotr, 'jrri^-h2$rJi 

SL^f^fS-iSBJ-rs. iit, 01 (b) M««rffl*» 
[GOiQli-rmi (a) (c^L/ci-pto;, 7x-;^ 

30 fzy U -y h S-ffiS-r . :*1JiBJ{;j3i,'>-C{iCC07 'J >y h 
5ria<0;m{C42|s:|£aL, U TT*!^- h 2 2r«iaS. Clit 
1 < b ) iZTjk-l^tzX o (c. fi ») St: J: •} 7 'J -/ hifi 

^■thX'jiz, ^—i,zmm^tiHf, 7t-^ yhyv'—h6 

izX nmi^X'$i:h:>ffyy^fHSicoms.^^i}ii^t^j: 

[0020] err. l%2»«ES-«(iU^7'J>yh«l««c 

40 tti, 7'J yh£7)!|5}3SCr^'J;U^Bg^i:'<7).'\'^>-rt 

[002 1 ] ^ll?W*co««t LTti, N i C r . T i . 
50 [0 0 22] ?g«etcov^T{i. JS'5aiLmffi**2 
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( a ) iOcfc 0 icm^<^^M<7)mm(,zy v h ^m.^^ ( o o 2 9 1 ttz, m^^x-hhifyx^^a^^^ 

^L-fctto. ioJ:yll2 (b) ic^-ti d(c:?§tt«7)^ ^W^^X-^mmz^^^^^m^h^^^zM. ztiiizm 

-efL-fn, 02(c) iz^Lfziolzy 0 -y hS-«;^i-^ fcub, affl'fttctifiJt^SfJfflilllSS^rDi/^vi.d^itl-St 

i'. Jiaj&i7 'J -y h<0?§itgCi:^*itf J: < . *Si T<i#$^«^^*?).^^«tcjS5l:.T . mScO^f^At 

LTv^s*^. ^ije{ifiL«T'*> -& . ^^-i^izmm^h t\'^o mm^j:^m<^A-x'Mmti^mx' 

[0 0 2 3] ifc. yj yh m&mi^^^co i,<r>i7r. 10 ij*. c:coJ:5 7 U y h (iaffl-fkA'-'g^X'*) 

Lit*', **JBFiteOJ^fc:**>-frTffSo?^i:-^SC:i: S. 

t^JtlT-ft* . [0030] *^BJcO;if 5^3'hBSc0Sjt:fra«±, lift 

[oo24]g!v^T. mm^^t^<r>tmiz'o\,-^xmBMi- L<iiyi.-xyu-hizi,my(:t^i6Xx/m.^MmmM 

•5. iim(omzyf7X^(r>ig^j^^^<:k^\,^b/fy:x, UTT-u-KcJigi^^^^'jefig^ixTv^^ 

fziiT-mfi(D9^^^j:t'ii^iSLBi^mizi\m-ti>, ztt mtnm^zm^^^tihmsim^eom^WLiam'f-^m^^ 

tiz-th. A<\:*^^BMa)::t^niiyfyx9m^cr)mm:f3mizm-r^m- 

[0 0 2 5] ^ftS, ^f*ftfii<^7y y htfOJROaiLm 20 ii:^ffiT3il.«0T\ «®eg|M<^«^a£^JS^SrfflV^/o 

;<f5x5'i-#t5 ii^'j 1-5-$ i^tc-H*;-ftL;t [003 1 ] zzx':^^mzm\'^e:>tihmm&mm(om 

^m. }52:i/:^'y x^mty jL-y.yu-ht:mmtzm X'ii. uryu-hiztim^miam^. mmt:m^L. 

m-rhZti>-simXhh> 7x-^r^-h6C(i, ^3tf*:. X^-yWN' y^Sr^^^L: 

[0026] iiUK^mz LT^9^.?hHS**SS!JtSfi. 7t. 

[003 2] i-f, *ffeB3<7)Mffi^*^g$-03 2-ffll^ 

[0027] l^JLh^ct 9 tC«S!t^7);<f7^aJ$f$:i— /UW 30 TSJaJL. <Xiz^<r>mmyjm?:m°M-fh . 

S:fflv^Ttt«LT=Sr.5>l^l352rXSJii*-rS^'7>5.^l-Hf5 [ 0 0 3 3 ] I23{i; *^S6?^ffitcfflWc®<aa^a 

«ajs*>toii.sicJii«ii-r-i.An^©t mmzmmM^ ^ooxv^tv^s. iii4'. 3 sjiu rru- h . 3 eti^: 

v^TW«Srff3)ti^t*. ^«cSrJD«i-r4?aKS:SJf4^ ^■<^Jl'<7)m&i:Mmznm-i>t:»b<^j(f'^y(.ffmSs^m 

bA<^mx\ :ffyy-9m^ii^imm&mzinmLXm rKLTv-**. Xf7Xj'hH§l5-ffl/^AT^lc:S>/2^T{±# 

m^6^<o^yx^^iy V y hx'm.m-rmmijmi,zit 3tt<r)m'^^z+^yk^s.ts^mt^^n^-^i,rzibm^ 

IKLT#a. &^lzi)^*^?>t^m?:ni^LX:(fyxi^m^ -Th^tf^hh. mnL-^j:\-^tfm<,zx^^yy^9vmt 

[0028]^^^, K7y7x^hffl#g2-m-ri>«^a^ 40 -ri>vStt-fia:g-c-(?5v£tt-fb;<^x<o;&';^aiA«fc lt 

»i£SixTfc 0 , R;^5;^««S:a^fc:*tS^-rsy::J^>tc [ 0 0 3 4 ] 0>4"J TTV- h 3 5±fc:<i. ^ffifiSIS 

t=f#t::»LT^S^ OA^'rfilif i:^^', 7'J-yhS-ffi Ji. M3p:co'<f:*ia]ieiS 3 3 (TEiai:4>ii?^) i: N*<7) 

i^^s-^&^:v^■^^^^s*^^:<. mz±mm^-<^>i-izmmm [0035] ^t^Ti24S-i9v^TittBW4. i24Ji. ^ 



( a ) u^mm. 04 ( b ) im'mmx'h^. m4 tcts 
mm. 4 5itm,=FWi.itimx'hh. 

[0036] ^y:^^mSi^mWS3 1 i:mLXM&IC 

mfi.L^j:*^h , s^affi4 2 . 4 3 tx . ^mi±^ 
mA^izy^-iy-i^^^mtztizx^x. mm.it 

X?7X^'hH#||/^tc#m«3 1 ^jiLT^Stt-fbXfx 10 
m.^imX'm^fz^mP^l - 2 3 5 2 5 5-f-:2^^0^ 

mtWitk<r>{i<r>X'h.hy v s 7£7)T®tc 

Ji. ^3K#=3S*>'J^tS;§ilTV->|,, ^tmm.X'\.i:f}y 
-^mmx'ih h tz>f) - «3fcM 3 s<rm>mzii e R T<7) 
^^iff-mv>^>ixTv^^#. »c0 3J!^-fe<7)^3t**^ 

*4, C RTcO^&T'Ji-i^fflir)^ ^'^U-'^-y ^' 3 9 

J>§« ;<^/L'^N' y7-3 9$:^(tJt@W«4. M3feJ^3 3*^ 

^ . ft ^ ;t V^iO^HIA^ ^ ^:7tJl 3 8 ^ismt hZh 

irzjiom^Lti. itz. :^mtmm x-am^^^i^-^fz 30 

IX. y jL-:^^y'u-hmU3 7 fm^m3 8<r>fSllz. 

mtii I Tom<^mmmmm^mfxi:,^VK 

[0037] tfz. Dx l~DxmS.l/'Dy l~Dy n 

^i^'f-x'hh. Dx i~D ^mii-7/\^^m,^\i'-^m 

iOfirr4JiBMt3 3k, D y 1 — D y n{4-7;P^S^t'-A 

yNy^39k, ^ix-^'/lH^e^JtC^fgg^ilTV^I,, 40 
[ 0 0 3 S ] i^JJb . *^B3c7D^jt:^rS^itffl L;tiBM* 

[00 39] *«Bfl<5:)ffli^R*5^^S<OS!JS:firStCOl^T 
[0040] *-f. yrr^-^^7)^t^CO^^Tt«Bt^ 

[0041] , i^'j^ym-fmij^mmizmm^tifz 
»«R;&'7xigi;rru- h±tcTiEia2 3^xi?u->' 
eps'jT'j^^ Lfc . mz . Tiets 3 3 1 ±Mm 3 4 

^^SUSrJgfig-rS. ^'bt, ±iEai3 4 2rmL-^c. 50 
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S 

mz . Tien 3 3 i ±1^ 3 4 >: tc«^$ 
4 2, 4 3^fB^L/v:<. 

[0 04 2 ] iJctd, PdO»>/i=5r^2$«tt?iM3 4arJg 
[0043] mz. 9VWi:m&-ti>tiif><r>y V y ht:m 

m.<Dm.mi,zm&Lfz, 

[0044] UUK^lMfc: J: 0 . #167 b 'J ^';^i^L 
[0 04 5]ij^lC. hiOf^figtCOV^Titt 

[0046] tr. ^WLff'yy^mmzm.im. m&mm 

[0047] mz^ n^^m^^fztbffyy V >y hS-Bf 

mco&mi,zmm.Lrz. 

[0048] mJz(7)XS(C J; 0 . 3 ll-Ei0^3fef*:*<X l> 

L/t. • mm^'^(DmmMmzx^:^'yy^9mm^^' 

7F^&<^:ff7^9imii}mm^ixfz. 
[0049] mz. JESro-feXCJ: i.«^jsca3ii§^=-<o 

[0050] ii-r, MiELjti d izmm^ixfz^y:x^i^ 

[0051 ] iJijlc, ;^7;^?t-Hfsi*i^ff:^)*fO . i P a 
13lTfc:^o7t^>, ^i'K^^Dbxl-DoxmiiDo 
y l-Do y n^ill:.«^JXai^Tl'^ff2:6|T5JL. # 
missis 3 4 7 * - 5 V^XS 5:1t o . 

1 0 0 5 2 ] »T , ^yX9\-m^m<^S:}}ifi 1 x 1 0 
- 3 P a OTtc^ o fz h . ^^vSIS-fby^ i: L T T-k h y 
&Sm^^iiLT;ef7X5'hH|lF^lci Pa?SAL. 

o X 1 ~D oxmkDoyl — D o y n S-jl C 

[ 0 0 5 3 ] iXtC. ^7X^f.Hf||^iOflii^XXSfc-?V^ 
[0054] vgttfk^'^$-+#tC#mLfc^, i^C 

'^.300 xM^rX' 1 0 B^raff -5 . .r <r>iMi\%m 3 1 

[0055] C:<7)aitC LT . B®«^S5:^S-fr 
[0056] 

k%mm \ ) 01 (b ) , 02 ( a) , 0 
3, 04S:fflv^-C. ^m^<rm^-)zm,zi.r)^\^tzii 

[0057] y 02 (a) {Zyf^X^fz 
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^^^ixhm>^X'm.mo . 3mm. IXOaSLSSSJ 

[0058] 'JT7*U— h. 

[ 0 0 5 9 J ^<r>tk. iiS<0S«<FKt5V^T. 
(a). 01 (b) tcmtr, A'y:^mm^^±M<r>^. 

[0 0 6 0] JliOj: o=5:<SfiS;T-, i-T, iTcOt-:?- 
i3j:t/:tfy hri^-htcj:*?. 4'C/'^T'3 0 0-C4T' 

0. 0. lA/lsec. fiOSH-^f 1 3 . 5Ait-S»S 
SrSSt. 5:««i#, ^<7y^k< Q. 1A>/I sec.. TrO 

[0061] g!V^T.-, ±T<7)t-^-tJ.J:l/;^.y hrw- 
-h5r l-C/^J-C'KiS LJt . aiatCiaK**^**-?^^'^' 

[00-62] JilJi<7)J: 3 ^zLX^mtrz:ff^X^m^ 

[0063] J^JLh<^S^^<?)f^tcio>.->T , 

[0064] ) 0:1 ( c ) . 02 { b ) . 0 

3. 04$:fflv^-C. *%HJ«oM^:^r&tCct'3f^S^L/i;<f- 

I.. 

[ 0 0 6 5 ] fflv^^a^i$*^c7)j^Srll5{C:^-r. 
[00 66] i/i. 7i— ;^7"u-h**i;m^-htc 

7x-xr^-h(7)*^«gP^T'02 (b) IC^kL 
Jt?IttiO^^,i*:iOt<7)-C\ *J®N i C r , JI? 5 0// 
m. S«3?^<^)iPiO. 8mm. m.'O^L^^<n:^f^Sm 

-?v^T(i. mmzm^<^^Wer>i:,(r)X\ *J«N i c 
r. Ji$50^m, W««8^<0i|Slmm. KOtBLiB^ 

<7D;Vitl 8 m m i) fi^ ffl L , 

[0067] ttz. ^mMmf'Ziiy.^xv^mi-Mm^ 

(i . 0 5 ic* L/:: J: '3 ^j:$im^^c^ 3 3*^11^ . « 1. 1 

■i^-^ti^'tliztz^-^LX. m.m^<OijCOf: 3:^t . ftl8« 
tot COS: l3|E-roi*fflL/>:. 

[00 68] 'jm'-ht7x-xru-h<?){as-a- 

i>-ti:5-lT>'^^f*^'<^, 01 (c) (;^L3^ci3lc, 7x — 
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1 0 

cnrntzmisihio-^ . zti^M^^yyizxhrns^ip 

^^^^(r)'PX\ l"C.-'-ii-T'2 5 0X:iT#iSL/>;<7) 

-eii-e/T-ityijtcig^L. m»SM=t o . o . i a./i s e 

c. cOfiJ-^-C-4. 5Ai-C«gg^^L. 5^^ra«J#. 
<7)^. 0 . 1 Ax''l s e c . TOAtX'Tiftz, 

[ 0 0 6 9 ] ^v^T. *F:^<*2: 1 x;/:»-T'Sfatm?a 

[0070] $ /c<73*> . IX 0 aj L«ffi 

10 m^i:mmLfz. 

[0071 ] iiLt(r)X 0 LTf^K L/c;{?7Xi'l-Htl 
H, i7 5 yi?^i:'t=5r<iilStco**«§P^T-t*^m^^ 

[ 0 0;7 2 ] \;X±.<r>^^^^<r)^mizii\-^X . tafslK?)^ 

ic:< «>^-c . nmv^t:i^\izm.m'i> ztm-^tz. 

[0073] 

20 n^^^%m^^<rii^mim^m<nTi^ii,zim.h, n 
.sicjDfsi t -c mm^^<0}(f^ xmnjky y -y h -cin^-r 

[0074 ] t.rz. *^.BJlcJ:ix{i". S^^jS^lgiS-TI. 

30 mmiz-^izws. L^*^ hmms h^t t^mx-h o . 

tmLy V -y h ^mizmk^-^i t v>djt«**^r< .If. 
[ 0 0 7 5 ] i/::. *^BJt tS*«!|%lT'AI>*' 
40 hS-SI^L. ^ixi:^^^h^xmm^i>Z.ti)^X'^ 
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